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A b s t r a c t: The aim of the study was to report the results of radical radiothe-
rapy performed by three-dimensional conformal radiotherapy (3DCRT) for squamous 
cell carcinoma of the larynx and to compare these data with those obtained with two-
dimensional radiotherapy (2DRT) realized with cobalt-60 teletherapy i.e. telecobalt 
therapy (TCT). Eighty patients with previously untreated laryngeal cancer were irradiated 
with curative intent at the University of Radiotherapy and Oncology Clinic (UCRO) in 
Skopje between February 1999 and December 2008. Radical radiotherapy with the TCT 
unit was performed on 38 patients between February 1999 and May 2005. From June 
2005 to December 2008, 42 patients were treated with a linear accelerator using 3DCRT.  

Complete response rates three months after completion of radiotherapy were 
84.2% (32 of 38) and 92.6% (39 of 42) in the group irradiated with TCT unit and in the 
group treated with 3DCRT, respectively. No statistically significant differences were 
observed either in locoregional control (LRC) or overall survival (OS) between the 
patients treated with two different radiotherapy techniques. The grade of acute reactions 
of the skin and the larynx differed significantly between the accomplished radiotherapy 
techniques (Nonparametric Mann-Whitney U Test; U = 577.0; Z = -2.129; p = 0.012, 
and U = 497.0; Z = -2.90; p = 0.001, respectively). There were statistically significant 
differences observed in the grade of late effects in the skin and in the subcutaneous 
tissue between the radiotherapy techniques used (Nonparametric Mann-Whitney U Test; 
U = 425.0; Z = -3.593; p = 0.001 and U = 637.0; Z = -1.551; p = 0.035, respectively).  

According to the confirmed advantage of 3DCRT in terms of reduced treat-
ment toxicity observed in our study, we consider conformal techniques being a basis in 
definitive radiotherapy of squamous cell carcinoma of the larynx until the new revolu-
tionary techniques will be clinically available.  
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Introduction 
 

Squamous cell carcinoma of the larynx is a common malignancy of the 
head and neck. Patients with stage I–II laryngeal cancer have a favourable prog-
nosis after operation or radiotherapy, but the curative effect and prognosis of 
stages III–IV are not satisfactory, and their treatment is also controversial [1, 2]. 
Before 1980, the initial treatment of patients with a locally advanced stage of 
laryngeal cancer consisted of surgery and/or radiotherapy where the choice of 
treatment was dependent on the tumour site, its resectability, and the patients’ 
comorbidity and working ability [3]. Radical radiotherapy forms the corner-
stone of therapy in advanced laryngeal cancers which are not considered sui-
table for surgery because of medical inoperability, unresectability or potential 
adverse effects on the functional (speech and swallowing) and cosmetic out-
come [4]. Radical radiotherapy is now being increasingly used in conjunction 
with cisplatin-based chemotherapy for definitive non-surgical management of 
advanced squamous cell carcinoma of the larynx [5, 6].  

Advanced laryngeal cancers require, for radical radiotherapy, the deli-
very of relatively high doses to the planning target volume (PTV). Because do-
ses of about 50 Gy are known to eradicate microscopic subclinical disease, the 
shrinking field technique is used to deliver this dose level to the gross tumour 
and subclinical disease, before a boost irradiation up to 66 to 72 Gy to the pri-
mary tumour and metastatic node(s) is applied. Since treatment requires the 
irradiation of lymphatic regions in the neck, it is evident that planning of such 
treatments is one of the most demanding tasks for conventional radiotherapy. 
The conformal approach to irradiation was the first viable solution to obtain 
dose distributions encompassing adequately the PTV while sparing as much as 
possible all organs at risk [7, 8].  

The aim of our retrospective study was to compare the results of radical 
radiotherapy in patients with squamous cell carcinoma of the larynx with regard 
to treatment outcome and treatment toxicity obtained when 3DCRT was 
performed with those obtained with 2DRT realized with TCT. 

 
 

Material and methods 
 

From March 1999 to December 2008, 80 patients with previously 
untreated squamous cell carcinoma of the larynx were irradiated with curative 
intent at the UCRO in Skopje. Patients enrolled in our study had either unresec-
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table tumours, or in the cases of technically resectable lesions, surgical treat-
ment was not realized because of patient comorbidities, functional morbidity of 
the procedure, or patient refusal. Our retrospective study included two groups of 
patients. The first group consisted of patients treated between February 1999 
and May 2005 with 2DRT in the form of gamma rays delivered by TCT unit. 
Because the 3DCRT proposed to minimize the involvement of organs at risk 
while preserving target coverage in radical radiotherapy of laryngeal carcinoma 
was adopted at the UCRO in June 2005, the second group consisted of 42 
patients who were irradiated using a linear accelerator in accordance with a 
3DCRT plan from June 2005 to December 2008. The median follow-up in the 
first group was 59 months (range: 9–98 months), and the median follow-up in 
the second group was 19 months (range: 6–41 months).  

Pretreatment evaluation included physical examination, complete blood 
count, serum chemistries, chest x-ray, direct laryngoscopy, and biopsy to obtain 
histological proof. Cytological proof of cervical metastases was obtained by 
fine-needle biopsy. The majority of patients had radiographic visualization of 
the larynx by computed tomography (CT), or magnetic resonant imaging 
(MRI). Patients were staged according to 1997 International Union Against 
Cancer and American Joint Committee of Cancer (UICC and AJCC) Tumour 
Node Metastasis (TNM) classification [9]. 

In the first group of patients treated from February 1999 to May 2005, 
radiotherapy was performed utilizing a TCT unit with a conventional fractiona-
tion schedule and a dose of 66–70 Gy in 6.5–7 weeks (one fraction of 2 Gy per 
day, 5 fractions per week). Lateral opposing fields were used to treat the pri-
mary tumour and the lymph nodes in the upper neck. Elective low-neck irra-
diation was realized through a single anterior field. There was no elective nodal 
irradiation in patients with early glottic cancer (T1N0). Shrinking field techni-
que with appropriate immobilization was used. The lateral field reduction off 
the spinal cord occurred at 50 Gy. A total of 50 Gy was given for management 
of the clinically negative neck. The dose to the lower neck was 50 Gy. Electrons 
or partial semi field technique were used for posterior neck boost, whenever 
indicated. 

In the second group of patients irradiated in the period from June 2005 
until December 2008, radiotherapy was performed on a linear accelerator Va-
rian 23EX in accordance with 3DCRT plan. Patients were immobilized in a 
supine position with a thermoplastic head mask. For each patient, CT scans 
were performed in treatment position, 0.5 cm spacing, from the vertex to 5 cm 
below the sternoclavicular joints. The definition of volumes was in accordance 
with the International Commission on Radiation Units and Measurements 
(ICRU) guidelines [10]. Target volumes and organs at risk were delineated on 
the CT data set by the radiation oncologist. The contour of the gross tumour 
volume GTV70, also known as clinical target volume CTV70, was defined as 



202 Krstevska V, et al. 

Contributions, Sec. Biol. Med. Sci., XXXII/2 (2011), 199–212 

the extension of the primary laryngeal tumour and the gross nodal disease if 
revealed by physical examination and by imaging procedures. The clinical 
target volume CTV50 was delineated following recommendations of Gregoire 
et al. [11, 12] and included bilateral nodal levels for elective irradiation depen-
ding on the tumour site and stage. This volume also included the sites of poten-
tial microscopic extension of the primary tumour. The planning target volumes 
were PTV70 and PTV50. They were determined adding a safety margin of 5 
mm in every direction (related to the organs and patient movements and positio-
ning) to the clinical target volume CTV70 and CTV50, respectively.  

The classical technique of conventional mixed electron-photon beams 
was used. The field set-up for PTV50 consisted of two isocentric lateral photon 
fields including nodal regions and irradiating the spinal cord up to 46 Gy, and 
two isocentric lateral photon fields excluding the spinal cord, and two electron 
fields (Skin Surface Distance [SSD] = 100 cm, energies between 6 and 12 
MeV) to deliver the remaining dose to the spinal chains up to 50 Gy. Separate 
anterior and posterior fields with 6-MV and 15-MV photons were used for the 
lower part of the neck. Two isocentric lateral or oblique opposed photon fields 
avoiding the spinal cord, combined when necessary, with matched appositional 
electron beams to nodal areas overlying the spinal cord were used for the 
coverage of PTV70. All field shapes were conformed to PTV contours by 80 
leaves multileaf collimator. The dosimetric calculation was performed using the 
Eclipse treatment planning system. Beams were weighted to conform the dose 
distribution, satisfying dose requirements and constraints. The prescribed doses 
were 50 Gy and 70 Gy for the PTV50 and PTV70, respectively. The prescribed 
dose per fraction was 2 Gy. Treatment was delivered once daily, 5 fractions per 
week. The maximum dose to the spinal cord did not exceed 50 Gy. 

During the radiological treatment, patients were examined weekly. The 
first assessment of tumour response was performed three months after comple-
tion of radiotherapy by physical examination, fibreoptic endoscopy and CT or 
MRI of the head and neck. Complete responders were followed up every 2 
months for the first 2 years, every 6 months for the next 3 years, and annually 
thereafter. Suspected sites of locoregional recurrence were evaluated with a CT 
scan or MRI and confirmed by aspiration cytology or biopsy. A complete res-
ponse was defined as complete disappearance of the locoregional disease. Pa-
tients who initially achieved only partial response to radiotherapy were consi-
dered failures on day 1 of the commencement of treatment. Patients who achie-
ved a complete response were considered as failures on the day when a recur-
rence either in the primary or the node was first reported. LRC was defined as 
persisting tumour clearance above the clavicles after a complete response at the 
end of radiotherapy. 
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Statistical analysis. The two treatment groups were compared with res-
pect to baseline characteristics using the Nonparametric Mann-Whitney U Test 
[13]. Estimates of LRC and OS were computed using the Kaplan-Meier product 
limit method [14]. Outcomes were measured from the first date of radiation 
treatment to the date of failure for LRC, and the last date of follow-up or the 
date of death for survival analysis. For LRC evaluation, the first occurrence of 
primary or neck relapse was scored. Patients who did not achieve a complete 
response after treatment were assigned a LRC of 0 months. For OS, all causes 
of death were considered. Acute and late treatment effects were also assessed.  

 
 

Results 
 

Table 1 summarizes the pretreatment characteristics of the 80 patients 
analysed. The groups did not differ significantly with respect to sex, age, and 
performance status (Table 1; Nonparametric Mann-Whitney U Test; p = 0.595, 
p = 0.085, p = 0.662, respectively). The distribution of tumour-related factors 
such as T stage, N stage, UICC/AJCC stage, and degree of differentiation were 
also not significantly different in the two treatment groups (Table 2; Nonpara-
metric Mann-Whitney U Test; p = 0.607, p = 0.054, p = 0.430, p = 0.703, res-
pectively). 
 
Table 1 

Characteristics of the patients by treatment group 

 
Variable 

 
Subgroups 

Group treated 
with TCT  
(n  = 38) 

Group treated 
with 3DCRT  

(n =  42) 

 
p 

Sex Male 34 (89.5%) 39 (92.9%) 
 Female 4 (10.5%)         3 (7.1%) 

0.595 

< 50 years 8 (21.1%) 6 (14.3%) 
50–60 years 13 (34.2%) 9 (21.4%) 

Age (median: 63, 
range 39–81)  

> 60 years 17 (44.7%) 27 (64.3%) 
0.085 

0 29 (76.3%) 30 (71.4%) ECOG 
performance status 1 9 (23.7%) 12 (28.6%) 0.622 

TCT: telecobalt therapy, 3DCRT: three-dimensional conformal radiotherapy, ECOG: Eastern 
Cooperative Oncology Group 
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Table 2  
 

Tumour characteristics by treatment group* 
 

 
Variable 

 
Subgroups 

Group treated 
with TCT 
(n  = 38) 

Group treated with 
3DCRT 
(n  = 42) 

 
p 

T stage T1      2 (5.3%)        3 (7.1%) 
 T2 13 (34.2%) 15 (35.7%) 
 T3 8 (21.0%) 10 (23.8%) 
 T4 15 (39.5%) 14 (33.3%) 

 
 

0.607 

N stage N0 28 (73.7%) 38 (90.5%) 
 N1 5 (13.1%)        1 (2.4%) 
 N2      3 (7.9%)        3 (7.1%) 
 N3      2 (5.3%)     0 (0%) 

 
 

0.054 

UICC/AJCC stage:  I      2 (5.3%)        3 (7.1%) 
 II 11 (28.9%) 15 (35.7%) 
 III 10 (26.3%) 9 (21.4%) 
 IVA 13 (34.3%) 15 (35.7%) 
 IVB      2 (5.3%)     0 (0%) 

 
 

 
0.430 

Differentiation High 12 (31.6%) 15 (35.7%) 
 Moderate 22 (57.9%) 23 (54.8%) 
 Low       4 (10.5%)        4 (9.5%) 

 

 
0.703 

TCT: telecobalt therapy, 3DCRT: three-dimensional conformal radiotherapy, UICC/AJCC: Inter-
national Union Against Cancer/American Joint Committee on Cancer 

* Because of rounding, not all percentages total 100. 
 
A complete response to treatment was observed in 32 out of 38 patients 

(84.2%) in the group irradiated with TCT unit and in 39 out of 42 patients 
(92.6%) in the group treated with 3DCRT (Nonparametric Mann-Whitney U 
Test; U = 729.0; Z = 0.665; p = 0.224).  

The 2- and 3-year LRC rates for the group of patients treated with TCT 
were 73.8% and 70.7%, respectively (Figure 1). For the group of patients trea-
ted with 3DCRT, LRC rates at 2 and 3 years were 83.2% and 66.8%, respec-
tively (Figure 1). The analysis of the results showed no statistical difference 
(log-rank test; p = 0.509). There was also no statistical difference found in OS 
between the analysed groups (log-rank test; p = 0.962). In the group irradiated 
with the TCT unit the observed 2- and 3-year OS rates were 78.7% and 68.7%, 
respectively (Figure 2). OS rates at 2 and 3 years for the group treated with 
3DCRT were 81.3% and 60.7%, respectively (Figure 2). 
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Figure 1 – Locoregional control according to radiotherapy technique.  

Log-rank test; χ2 = 0.436; DF = 1; p = 0.509 
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Figure 2 – Overall survival according to radiotherapy technique.  

Log-rank test; χ2 = 0.002; DF = 1; p = 0.962. 
 

Treatment-related adverse effects were categorized as acute (occurring 
within 90 days after the start of radiotherapy) or late (continuing or occurring 
after 90 days) and scored according to European Organization for Research and 
Treatment of Cancer/Radiation Therapy Oncology Group (EORTC/RTOG) cri-
teria [15]. Table 3 shows the site and grade of the worst acute adverse effects by 
treatment group. The skin was the most common site of Grade 3 acute side-
effects. We did not find any statistically significant difference in the distribution 
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of acute reactions of the mucous membrane between the two treatment groups. 
There was a significant difference in the grade of acute reactions in the skin 
between the accomplished radiotherapy techniques (Nonparametric Mann-
Whitney U Test; U = 577.0; Z = -2.129; p = 0.012). There was also a significant 
difference in the grade of acute reactions in the larynx between the radiotherapy 
techniques used (Nonparametric Mann-Whitney U Test; U = 497.0; Z = -2.90; 
p = 0.001). Compared to the group irradiated with 3DCRT, the group treated 
with TCT had significant enhancement of acute reactions of the skin and the 
larynx.  

 
Table 3  

 
Acute adverse effects by treatment group* 

 
 Group treated with 

TCT (n  = 38) 
Group treated with 
3DCRT (n  = 42) 

p 

Organ/Tissue Grade                         Number of patients (%) 

Skin 1 19 (50.0) 20 (47.6) 
 2 4 (10.5) 20 (47.6) 
 3 15 (39.5)              2 (4.8) 

 
0.012 

Mucous membrane 1 14 (36.8) 32 (76.2) 
 2 23 (60.5) 9 (21.4) 
 3            1 (2.6)              1 (2.3) 

 
0.226 

Larynx 0         0 (0) 5 (11.9) 
 1 12 (31.6) 25 (59.5) 
 2 26 (68.4) 12 (28.6) 

 
0.001 

TCT: telecobalt therapy, 3DCRT: three-dimensional conformal radiotherapy 
* Because of rounding, not all percentages total 100. 

 
The site and grade of worst treatment-related late adverse effects accor-

ding to radiotherapy technique are depicted in Table 4. No statistically signifi-
cant difference existed between the two treatment groups with respect to late 
reactions in the mucous membrane and the larynx. There was a significant dif-
ference in the grade of late effects in the skin between radiotherapy techniques 
used (Nonparametric Mann-Whitney U Test; U = 425.0; Z = -3.593; p = 0.001). 
There was also a statistically significant difference in the grade of late effects in 
the subcutaneous tissue between the two treatment groups (Nonparametric 
Mann-Whitney U Test; U = 637.0; Z = -1.551; p = 0.035). Grade 2 late reac-
tions in the skin and in the subcutaneous tissue were significantly increased in 
the group treated with TCT as compared with the group treated with 3DCRT.  
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Table 4 
 

Late adverse effects by treatment group* 
 

 Group treated with 
TCT (n  = 38) 

Group treated with 
3DCRT (n  = 42) 

p 

Organ/Tissue Grade                     Number of patients (%) 

Skin 0           1 (2.6) 15 (35.7) 

 1 24 (63.1) 23 (54.8) 

 2 13 (34.2)             4 (9.5) 

 
0.001 

Mucous membrane 0 23 (60.5) 22 (52.4) 

 1 12 (31.6) 13 (30.9) 

 2          3 (7.9)               7 (16.7) 

 
0.188 

Subcutaneous tissue 1 24 (63.1) 35 (83.3) 

 2 14 (36.8) 7 (16.7) 

 
0.035 

Larynx 0 12 (31.6) 16 (38.1) 
 1 26 (68.4) 26 (61.9) 

0.770 

TCT: telecobalt therapy, 3DCRT: three-dimensional conformal radiotherapy 
* Because of rounding, not all percentages total 100. 

 
 

Discussion 
 

Radical radiotherapy is an effective treatment modality for early-stage 
squamous cell carcinoma of the larynx, offering a high rate of local control and 
cure [16–18]. Excellent outcomes with local control rates of 90–95% for T1 
laryngeal lesions and 75–80% for T2 lesions produced by 2DRT using TCT or 6 
MV photons were reported by Gomez et al. [19]. In the retrospective study of 
Manzo et al. [20], the reported 5-year and 10-year OS rates for patients with T1 
laryngeal carcinoma with glottic presentation treated with 2DRT radiotherapy 
were 85.8% and 69.4%, respectively. Retrospectively analysing patients with 
T1-T2N0 squamous cell carcinomas of the glottic larynx treated with radical 
radiotherapy, Jones et al. [21] reported 5-year local control rates of 91%, 95%, 
96% and 100% for T1a, T1b, T2a, and T2b, respectively.  

Radical radiotherapy was also supported as a reliable treatment option 
for T3-T4 laryngeal carcinoma by Nguyen-Tan et al. [22]. Data revealed that 
more than one half of patients treated with radiotherapy alone achieved LRC 
(the overall 5-year LRC was 56%) and OS in appropriate selected patients was 
not compromised (the 5-year OS was 44%). Chijiwa et al. [23] found that follo-
wing radical radiotherapy in patients with advanced supraglottic laryngeal can-
cer treated with radical radiotherapy, the 5-year survival rate was 89% in pa-
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tients with stage III disease and 75% in stage IV patients. Spector et al. [24] 
found a 5-year disease-specific survival rate of 50% in patients with stage IV 
glottic squamous cell carcinoma treated with radical radiotherapy. In the study 
of Chedid et al. [25], the 5-year disease-free survival for the whole group of 
patients with laryngeal cancer undergoing radiotherapy was 38%. Gourin et al. 
[26] reported a 5-year survival rate of 14% in patients with laryngeal cancer 
stage IV disease treated with radical radiotherapy.  

Radical radiotherapy represents an important part of the therapeutic ap-
proach in locally and/or regionally advanced squamous cell carcinoma of the la-
rynx. The improvements in radiotherapeutic techniques by introducing 3DCRT 
are considered as significant factors for the substantial change in the manage-
ment of laryngeal cancer especially for the greatly diminished role of open sur-
gery during the past decade [27, 28]. Recent advances in 3DCRT have led to a 
better dose distribution for sparing normal organs while treating target volumes 
with full dose [29]. Since 3DCRT has become available in the clinical setting 
during the past decade, the possibility of increasing the therapeutic gain by 
escalating the dose to the tumour with a maintained "volume weighted" dose 
burden to normal tissues, or by minimizing the irradiated normal tissue volumes 
with unchanged target dose, has been markedly enabled by using the potential 
of 3DCRT for tailoring the isodose surfaces to the shape of the tumour (PTV) in 
all three dimensions [30].  

Patients enrolled in our retrospective study were treated with radical 
radiotherapy delivered either using a cobalt-60 machine or performed on a 
linear accelerator in accordance with a 3DCRT plan. In the analysis of treatment 
outcome we did not find any statistical difference in the response to treatment 
between the two treatment groups. The results of our retrospective study also 
showed no statistical difference in LRC and OS between the group of patients 
treated with TCT and those irradiated with 3DCRT. The only statistical diffe-
rence revealed between the two radiotherapy techniques existed in the treat-
ment-related toxicity. In our study, there was a significant enhancement of acute 
reactions of the skin and the larynx in the group irradiated with TCT. In this 
group of patients, late adverse effects in the skin and in the subcutaneous tissue 
were also significantly increased. These results imply that by using 3DCRT we 
succeeded in improving the therapeutic ratio through reducing treatment-indu-
ced morbidity by dose constraints to organs at risk. On the other hand, the ab-
sence of any statistically significant advantage in LRC could indicate that dose 
uniformity within the PTV being one of the requirements in the protocols dedi-
cated to head and neck radiotherapy was not satisfactorily fulfilled. In order to 
further improve results achievable with 3DCRT, a new planning technique cal-
led "four-field photons only" treatment for advanced laryngeal cancers was star-
ted in our clinic in June 2008. This technique does not use electrons and, avoi-
ding beam junctions, has a potential to successfully avoid problems and uncer-
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tainties arising from field matching in plans with electron beams adjacent to 
photon fields as well as photon-photon field matching present in irradiations 
with the lower neck irradiated through the anterior and posterior field [8]. 

 
 

Conclusion 
 

Although the results of our study did not show any increase in LRC and 
OS in patients treated with 3DCRT, they confirmed the advantage of 3DCRT in 
terms of reduced treatment toxicity. We consider conformal techniques that are 
readily accessible in our radiotherapy department should be a cornerstone in 
definitive radiotherapy of squamous cell carcinoma of the larynx until the new 
revolutionary techniques are clinically available.  
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RADIKALNA RADIOTERAPIJA KAJ PLANOCELULARNIOT 

KARCINOM NA LARINKSOT – SPOREDBA ME\U 
TRIDIMENZIONALNATA KONFORMALNA RADIOTERAPIJA  

I TELETERAPIJATA SO KOBALT-60 
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Celta na studijata be{e da gi prika`e rezultatite na radikalnata 
radioterapija postignati so tridimenzionalnata konformalna radiotera-
pija (3DKRT) kaj planocelularnite karcinomi na larinksot, i da gi spo-
redi so rezultatite dobieni so primenata na dvodimenzionalnata radiote-
rapija (2DRT) ostvarena so teleterapija so kobalt-60, t.e. so telekobalt 
terapija (TKT). Vo periodot od fevruari 1999 do dekemvri 2008 godina, vo 
Univerzitetskata klinika za radioterapija i onkologija (UKRO) vo Skopje, 
80 pacienti so karcinom na larinksot bea zra~eni so kurativna cel. 
Radikalna radioterapija so edinicata za TKT be{e sprovedena kaj 38 pa-
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cienti vo periodot od fevruari 1999 do maj 2005 godina. Vo periodot od 
juni 2005 do dekemvri 2008 godina so linearen akcelerator so primena na 
3DKRT bea lekuvani 42 pacienti.  

Stapkite na kompletniot odgovor tri meseci po zavr{uvaweto na 
radioterapijata bea 84,2% (32 od 38) i 92,6% (39 od 42) vo grupata zra~ena 
so edinicata za TKT i vo grupata tretirana so 3DKRT, soodvetno. Me|u 
grupite tretirani so dvete razli~ni radioterapiski tehniki ne be{e zabe-
le`ana statisti~ki signifikantna razlika kako vo lokoregionalnata kon-
trola (LRK) taka i vo vkupnoto pre`ivuvawe (VP). Be{e zabele`ana 
signifikantna razlika vo stepenot na akutnite reakcii vo ko`ata i vo 
larinksot me|u primenetite radioterapiski tehniki (Nonparametric Mann-
Whitney U Test; U = 577,0; Z = -2,129; p = 0,012, i U = 497,0; Z = -2,90; p = 0,001, 
soodvetno). Me|u primenetite radioterapiski tehniki be{e utvrdena i 
statisti~ki signifikantna razlika vo stepenot na docnite reakcii vo 
ko`ata i vo potko`noto tkivo (Nonparametric Mann-Whitney U Test; U = 
425,0; Z = -3,593; p = 0,001 i U = 637,0; Z = -1,551; p = 0,035, soodvetno).  

Poa|aj}i od faktot {to vo na{ata studija be{e potvrdena pred-
nosta na 3DKRT od aspekt na namaluvawe na toksi~nosta na tretmanot vo 
normalnite tkiva, smetame deka s# do prifa}aweto na novite revolucio-
nerni radioterapiski tehniki vo klini~kata praktika, konformalnite 
tehniki }e go zazemaat najzna~ajnoto mesto vo definitivnata radiotera-
pija kaj planocelularniot karcinom na larinksot.  
 
Klu~ni zborovi: laringealen karcinom, radikalna radioterapija, tridi-
menzionalna konformalna radioterapija, kobalt-60 teleterapija. 
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